Cilostazol and dipyridamole synergistically inhibit human platelet aggregation.
It has been previously shown that cilostazol (Pletal), a drug for relief of symptoms of intermittent claudication, potently inhibits cyclic nucleotide phosphodiesterase type 3 (PDE3) and moderately inhibits adenosine uptake. It elevates extracellular adenosine concentration, by inhibiting adenosine uptake, and combines with PDE3 inhibition to augment inhibition of platelet aggregation and vasodilation while attenuating positive chronotropic and inotropic effects on the heart. In the present study, we tested the hypothesis that cilostazol combined with a more potent adenosine uptake inhibitor, dipyridamole, synergistically inhibited platelet aggregation in human blood. In the presence of exogenous adenosine (1 microM), the combination of cilostazol and dipyridamole synergistically increased intra-platelet cAMP. Furthermore, cilostazol inhibited platelet aggregation in a washed platelet assay concentration-dependently with IC50s of 0.17 +/- 0.04 microM (P < 0.05 versus plus adenosine alone of 0.38 +/- 0.05 microM), 0.11 +/- 0.06 microM (P < 0.05), and 0.01 +/- 0.01 microM (P < 0.005) when combined with 1, 3, or 10 microM dipyridamole, respectively (n = 5). In whole blood, cilostazol (0.3 to 3 microM) and dipyridamole (1 or 3 microM) synergistically inhibited collagen- and ADP-induced platelet aggregation in vitro. Furthermore, the synergism was confirmed in an open-label, sequential study in healthy human subjects using ex vivo whole-blood collagen-induced platelet aggregation. Four hours after oral co-administration of cilostazol (100 mg) and dipyridamole (200 mg), platelet aggregation was inhibited by 45 +/- 17%, while no significant inhibition was observed from subjects treated with either drug alone. The combination may provide a potential treatment of arterial thrombotic disorders.